Abstract: Single factor test was applied to study on the engineering properties of modified mud, by which the reasonable range of grass, cement, lime, and glutinous rice were determined. And then, orthogonal test method was used to investigate the influence on the compressive strength of the modified mud, and the results were analyzed by range analysis, variance analysis and factor analysis. The experimental results show that the order of the influence of on the compressive strength of the modified mud was Grass A > glutinous rice D > cement B > quick lime C. Finally, the optimal mixture ration of modified mud was determined.
Introduction
Researches show that the raw soil mixed with grass could improve the flexural strength, mixed with fly ash could improve the long-term, mixed with cement could improve the compressive strength, and mixed with quick lime could improve the water resistance [1] [2] [3] . Therefore, this paper selects the Shihezi farm soil, mixed with grass, fly ash, cement and quick lime, to study the engineering characteristics of the modified raw soil samples, which aims at finding the best mixture ration of modified soil to improve the compressive strength, bending strength and durability.
Single Factor Test
Experimental material. Single Factor Test and Analysis. The compressive strength of the concrete, cement, lime and clay was studied by single factor experiment, and the curve of compressive strength was shown in Fig.1 .
In Fig.1 (1) , it can be seen that when the content of grass is [0%,1%], the compressive strength of the modified mud block decreases gradually. Therefore, the reasonable range of the content of the grass is [0%,0.25%].
In Fig.1 (2 
Orthogonal test
Orthogonal experimental design. Based on the optimal values of the factors obtained from the single factor experiment, the interval of each parameter was refined. In order to reduce the test workload, orthogonal design method was used. 4 factors were determine: Grass (factor A), cement (factor B), quick lime (factor C), and glutinous rice (factor D), and each factor had 3 levels as shown in table1. It can be seen that order of the influence of on the compressive strength of the modified mud was Grass A > glutinous rice D > cement B > quick lime C. In Figure 2 (1), it can be seen that when the content of grass is [0%, 0.25%], the compressive strength of the modified mud block gradually increased, so the optimal ratio of the content of grass can be determined as 0.25%.
In Figure. 2(2) it can be seen that when the cement content is [15%, 17.5%], compressive strength of modified mud brick gradually decreased, when the cement content is [17.5%, 20%], compressive strength of modified mud block gradually increases, therefore, the optimal ratio of the content of cement can be determined as 20%.
In Figure. 2(3) it can be seen that when the content of lime is [0%, 2.5%], compressive strength of modified mud brick gradually decreased, when the content of lime is [2.5%, 5%], the compressive strength of raw soil blocks gradually increased, to consider the issue, so the durability of the earth, the optimal ratio of the content of lime can be determined as 5%.
In Figure. 2(4) it can be seen that when the rice content was [0%, 5%], compressive strength of modified mud block gradually increases, when the cement content is [5%, 10%], compressive strength of modified mud block decreased gradually, therefore, the optimal ratio of the content of glutinous rice can be determined as 5%.
The optimal mixture ration of modified mud was determined as A3B3C3D2 by factors analysis. The content of grass was 0.25%, the content of cement was 20%, the content of quick lime was 5%, and the content of glutinous rice was 5%.
Variance analysis. .163 * Note: when F > F 0.01 , the factor has significantly, marked as * * *; when F 0.01 > F > F 0.05 , the factors significantly better, marked as * *; when F 0.05 > F > F 0.10 , the significant factors in general, marked as *; when F < F 0.10 and this factor is not had a significant, labeled as "-".
According to the results of variance analysis of orthogonal test, it can be seen that the factors of Grass A and glutinous rice D have significant influence on the compressive strength of the modified mud block, followed by factors of cement B and quick lime C.
The optimal mixture ration of modified mud was determined as A3B3C3D2 by variance analysis, which is similar to the results of factors analysis.
Conclusions
The most important conclusions that can be drawn from this study were as follows: (1) The optimal mixture ration of modified mud was A3B3C3D2. The content of grass was 0.25%, the content of cement was 20%, the content of quick lime was 5%, and the content of glutinous rice was 5%.
